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PROBLEM TO BE SOLVED: To execute air-fuel ratio control in which an adsorbing material amount in a catalyst is 
appropriately taken into consideration. 

SOLUTION: A catalytic reaction model is used as means to estimate an adsorbing material amount in a catalyst 53. 
This catalytic reaction model takes into consideration the whole presence of the adsorptive reaction of an inflow gas 
component in the catalyst 53. oxidation-reduction reaction of the inflow gas component with an adsorbing material in 
the catalyst 53, the elimination reaction of the adsorbing material in the catalyst 53. and the unreacted part of the 
inflow gas component. The adsorbing material amount is estimated by adsorbing material amount estimating means 
55 on the basis of the output of an air-fuel ratio sensor 54 using this catalytic reaction mode). When the estimated 
adsorbing material amount is within a predetermined range, a target air-fuel ratio is set according to the adsorbing 
material amount, and when the adsorbing material is without the predetermined range, the target air-fuel ratio is set 
according to an air amount in the cylinder of an internal combustion engine 51 . Further, the output of a downstream 
sensor 57 is estimated by sensor output estimating means 58 using the same sensor reaction model as the catalytic 
reaction model so that the deterioration of the catalyst 53 is also estimated from the relation between the estimated 
output and the actual output. 



lnventor{s): 
Applicant(s): 



DODA HISAYO; KAWAI KATSUHIKO; ISOMURA SHIGENORI 
DENSO CORP 



Abstract 



Data supplied from the esp@cenet database - 12 



c 

{is)B:^mffff a p) ' ^ ^ 1^ ^ ^ (A) iumntmstm^^ 

#18^9-72235 

(43)^ H ^J* 9 ^(1997) 3^180 



(SDlntO.^ 




F I 






F0 2D 41/14 


3 10 


F0 2D 41/14 3 1 OF 










3 1 OK 




F 0 1 N 3/20 




FO IN 


3/20 R 




3/22 


3 2 1 




3/22 3 2 1 N 








W*«0»12 OL (± 33 M) 




t«sW- 11^90 


(71)HIHA 


000004260 














(22)tUfilB 


ip«8#(1996> 5^130 














Mm !\K 






!»B¥7- 165247 




mmmM^^mam i tb i #« 






¥7 0995)6^300 










0* (JP) 


(72)5Ma« 


mm 










&mi^M^mavr i ra i 


02»:fl 


















wm mm 










»m»:(immmi«r i t a i s% 


02ti:« 
















(74) A 


*3a± an* 5^ 





(54) wm<D^»} pmim<o^mttmm&m 



(57) [p^^j] 

t±. 84^5 3 1*1 felt* BlEA*';^^^5-O^Sg:S. i/lA 



E_T7 7 



(2) 



<^mW-9-7 2 2 3 5 



1*1^^1: ic^o-v^ r Btlf2 g S^^Jt ^ sS^-t ^. i i ^ # 
ffrts-fe > tbti«^#g: tc J: ^ Jt^-t > m:D i: mKT 

^ - 1 t -r s 5 



mmmmdii:^''ir)i'i:m^^r^ibfzmmTmi,zm.iii^i> 

o * t) 4- i -t > m^iffi^^s t , 

itriE-b v^tmti^^^su i 4Ji^-t >-9-tbti i:irffiT 

^ •) ^ X. -c TsS-b > -9- <^ m * i t * t i- 

IM*319] BtIfeT5!l-t>-9-t±, ^Win.&ir>ip\f& 

JiJt It. r m 7i« - T t L , ■(^ibmE'J- 7 + a 
mfm.m^^m.m^^Wi\zi: ^m^i^tzm-mmimim 

1 0 1 titsmm.m^«mm^^^ izx*)m^L 

9 (c|B®«Ol*|«K^MO^JtSiJffll^So 

m^Ltzm.m^«t*m^mmn-<7) t § u^^tI-^ - 1 

^^mizxtifzmmR^-'^rj^^i:my''xmtmm±m.<r> 
mnz^Rm'^nmm^^mz xiom^L fzoAm^Km*m 



(3) 



2 2 3 5 



[0 0 0 1] 
[0 0 0 2] 

m*<75tt$Rl J£^. f«Jx.tf#^^6 - 7 4 0 7 

mm-ti>tmz. m.i^<DTWMz. nm*':^<^<r>^mtt 

(0 0 0 31 

i,miii:ff^<P<r>CO, HC. NOx, Hz m<r>iJ 

[0 0 0 4j Q>mu^\z^\ii>m.Kif^WL»<nm.mK\^^ 
mm\zm.x\.tzif7.^»<D-u\i. fmnu\z\^^^ 

[0 0 0 5j ®m.xif:^m.^tm.m^^m^mt<r)m.it 

i5!)^idf. ^m^Vi-h^') (NOx, 02 ^<o®e-ffc 

(HC, CO, H2 ^0^7cttfiS:59-) timit 
jl7cS;tSLr*E#Oit^14*-x^^ (C02, H2 0, N 

[ 0 0 0 6 J (3>mm\^ms^n<ot^mK!B 

m^A-h^EiLxmrnT^izmta^fi^c 

[0 0 0 7] @^A**;^^:S-co*Rlc;.g|S^co??ft (WT 
[0 0 0 8] eeoT, ftbittc<t4Sm#;».(^?^ffc^&sp4- 

®<omuKtc:-i'j'^f£<-rit)^\,z^ ®ff>i-*)tkn'S: 

[0 0 0 9] r<OJ: -7 :$:j^6<)ic(4te 



[0 0 10] **?gi4C:OJ:9^c»1«S:#atLT'fe$tL 

minz^mAzxtitz^mitmminn zt:i'X'^x. m 

[0 0 1 1 ] 

iz. :^^m<r>m^m i '^{*immm<o^m)i.mmmm.ii. 
m 1 ic«ni^-t * J: d tc. Pimmm s i «osf*se& s 2 w 

*^**Jt-b>^J-5 4 4-^»t> ;:<OS*SJt-t>-9-5 4 0m 
iK5 3F*3U;fett-5gKA*":^BS;«-OK^RlD> WiX^ff^^ 
#^jc A tt /^MiKRlt-* ■T'^l' ffl v> T tSf ESJEit -fe > 

5 4 <7>ihtiizm':i^^xm.^^nmi:m^-ti><&m!^ns: 

«5e^s 5 5 1 . i (D'&^^nmm^^m 5 5Kx*)m 
^LfzfssLm^mm-im^mm^iznnt izmms^ 

[0 0 12] :izx'. mm5 3i^(oiRm^v:mi:m^-t 

itmytm.fZ> (6fe«rt 'J f ^BS;«-5!)*5iEA«';^ <r>')- >m'» 
IzXiomt^fL. Miil*)';-Vfi6;^5-7!»«»fcA*'x<7)>j 

&»i,zx<om7€^n.i,) . (3>mm\*^m.m^n(^^mK 
®5iLA*'^fi£»o*Rcc.s^5-wff« (-tt)mn 

[0 0 13] ^(o £ 0 fj:mmKiz-'ef-')\^im\'^x^mit 

r, i<7)®«t»Sm«3e#e5 5 »c J: >)«SL;tSi«^ 

s^-^m^mmmziRt i X iz (os 19^4^^1*1'; 

L, zosm^BMzm^^^'xmMmmn-^^e 2 1ZX 
izmcxmnmrn^G 3i:mmi-i>o ^imzxy). mm 



(4) 



9 - 7 2 2 3 5 



[0 0 14] ii^«2-Cli,' S^-^mit1&^^^ 

5 6 ®if»SSIt^#S5 5 tci iJit^LTtiR^fe 

[0 0 151 ii^:S3T-(4. SS^-BJfc^S¥S 

5 6 m.m^Kmm^^^ 5 s u i «s Lf^®3t% 
**#M5 i(75«i^^^*tcEE;i:T§«?^^Jt^lS:^-t 

[0 0 16] b:i^X% Mi^5 3<7)Tm,miZl&ifhfifz 

\,zx<ow,xif^'^<D^) y^i^^t mm) t 
i^asi-^o T»iE-t>'9-5 7<??rtSpr-*>, ftfeisis 3 tmm. 

[0 0 17] ■e-'C. il^:R4r-i±. ftfei^RiS-tf-*;!^*- 
T^-fc >■9-57C0•^J■-^X (c*g/h L -t > -^-Rl^^* x'-iv i 
fflv^TTBK-^r>•^^5 7 <7)ttl:t) Sr-fe >-9-ffi:t)«^¥S 5 8 
tcJ:i9it^Ls ClO«^-fe>-9-ffi:t)tT»E-fe>-9-5 7<0 

OftTA^PPx. Initio 

[0 0 1 81 itz. ^^as-eti, j^^* -;- b^^imtc 

6 Otci i9*iJ5e-rio ClttlcJ; t). 5 3 O^'fkJS-g- 
[0 0 191 Miz. «*«6TI±. 5 1 

m^^tir^^i k ^ \,zm^Lfzmm^s<^i&Tf&^i,z X 
^s^^^e 1 Kw^^mm^-tio zinzx*). mm^it 

[0 0 2 0] ±iSL7tli*a4T-!±. TB£-t>+h5 7cO 
^^m.i-^-km.^^X9m\^Xii. TSE-t>-9-5 7wm 



[0 0 2 1 ] -e---r% ig*:l7T-(4. ■b>-it-ttl:^)«S^ 
^5 8(4. Mi»jS:iE:-*7';i'=Srfflv>T**:)fcfi4i«T!rL(C5ru 
1451- ^Hi Sr -^mH^X'^m L T TSE-t > 

•9-5 7 (D^i^ti t izm-^^^xmrnwc^^A^mm^mm 

^^Wl 6 0 i 0 ^JU L. i (75M«S:*:#*Jc*c?v^T 

l^^fete^is:)^:>^•r•iK7)^^°7 ^ - i'er)\^miE^Wi 5 9 

Ici O^JE-r-So ittlcJ:'). fFlfiltma 4 i: iBli: < , 

*^iEs*T.. fAUz z<o'^nmt\zi.i>\^fi^nm<Dm.'& 

10 0 2 2] MIC. Ii*]i8r-i±. mMTmzm^iri, 
TTaS-tv^f 5 7<0{15^i**i^i--5o Ctttcj:!), sfEttS 

[0 0 2 3] -tell, ^mit-ty^ (A/F-frV^^-) 

[0 0 2 4] iWM«Sr?IJfflL. W*a9-eJ4. T»£-t 
S 5 5 tc i "9 «^ LfcSa«faKM>i»^'p;r^lEffll*I<o t . 

■otn mmTWL<r>^m». t g ss^m t (Tiffin A*jt®:fi<j 

iiv>fc^tc(4, TclE-fe 7 0{^S&mS*-5}->LT^ 

i: LXm\'^^^tz<r>X\i]^t>mti)^'Pti: < . )5*i^TeiEC0 
^i^Jt*^aii--5<OI4ait-Cab-67tA. ^ifc-bv-y-i: 

[0 0 2 5] Mtc. 0fi4. 

^5 5 \.zx'om^Lfz^m^v.mm'&m.m^nt^K 

(4. T»t-t i'-y-S 7<7){lFl61|J±^:^-7 LT®?«-fc>-^t 

LT^tB^-*. » 1 (D^m^mn^^Kx "9 ^ 1 <r>^m 

t^UJ4. TSt-b>^f 5 7 0{^l!)mi±^'t-> LT^jtiJt 



[0 0 2 6] Mt^. ff^«i 1 x*\±. mtmM^tn^ 
^tfKa«^*^ 5 5 n J: itfe L fz^m^nm'^'^ 

10 0 2 7] 

r J. > V >©Jffll V X x A ^#:<7)S5E»&1S« Si^-t o 

3 <7>TaLfi!ll^>»^i!aST a m^-l^ffi^^qR^za-t: 1 

1 5 i:xn y h;vMJ^TH^1tm-r^;^n->' 
h;vraJt-fe>'9-l 6 i:7&*Ktt^b^xTV/^;5>o III', xn-;; 
h;^^^^;^^*! SOTeftfflfltcti. P^^^li:^ P M^ltmi- 
c:fiC>-9— 1 8 Uti. v> 1 1 

^fl-^pSM-r ^ >f > v'^c 2 0 mM^mm ^ 

[0 0 2 8] tfz. ^yi^'y I liiZit^^mmz.^jX':^ 
y^2 l^m^n^lfhfi. #.'Si/C-/^i!^*2 1 ict±. .^r^/C 
I1]K2 2Tf&^L/cigESat7!>-^T-V;^ h V b'li.-^ 2 3 

^^Lxmi^^rLi>o ^(DT^ X h e 2 3 tc 
t±. 7 2 0TCA {^9>^m2mm) stc«?fl£tdr2 4fi 

(7)/N°;i.x{f^^tlitJl->E>^ ^ >i>:ft-t >'*j- 2 4 7!)-'IS:tt'b 
tL. c:cOi>^>^^-fe>-9-2 4cotB^j>'N';v:^ra1llUi:o 

i-^*fi-b>-9-3 8:*^^l)t*)#tt>^ttrv^;&o 
[0 0 2 9] -X. > V > 1 1 (om^^^- h (m^-^ 

(iff^iiK) ^m^^^tl. z,(Dm^m2 e(Dm^^z. m 

a!iif7.^(D^^^» (CO, HC, NOx^) 
-ti:;5)H7nttiK^Offt« 2 7 75^^tt'bttrv^^o -c^StiK" 

2 7co±i,t«Jfr;t±. fifai*'j:^<7)^'mtii£i:/c v^r^^ 

fz. mm2 7<DTmm\iZ\t. ^^ih:^'7.vp(omma:f)^') y 

^i)- 'J - yi^-\z I ^xh^ljt^WMirhm^'t 2 9 7&« 



(5) it$^¥ 9-7 2 2 3 5 



[0 0 3 0] ±.v^\^tz^m(n'^y-^<o^t^\±m.^mm]^ 

K3 Ol*ltcA^I^°~ h 3 1 -ii^Lxm^^^fiho W.^ 
mmm^SOit. ^u.ay}£:^-i^i±i^tLxm 
fiK^tt. CPU32. ROM33> RAM34. ^<y^ 
TyyRAM3 5^^;t. ^m't y-^lhti^^^h^hiXfz 

^ > V >se4*^/r7 irmy^^xm^mm^TAu 
\z^tiirho tfz. mm2 KD^^iti^mLfzt^iz 
[0 0 3 1] ^Kom'f'Mm^ms oi±. mm2 7 

fzmmKB'er)\^^m\^^xm%i^m&-^>^ 2 s<omti 
LTittg-r^^^tc. m^Lrzi&m^nmm^mmi^ 
St LT4*£t6i-^o jy.T. ^fii,z^\r^xmm\zmm't 

^ o 

[0 0 3 2] [WLXif:^'e)Vm^n] 1^3 ti. fi*jK2 7 

rBmiiZ^^i&L^m^ti^o ii],m:^^mtth^ti:ht. t-r 

;^-r'yy9 1T% ^'MJfc-t: 2 8 (T^m^JiS-^^H^ii 

7^9 2T% »fLA:*''^X4'<7)02 -t^^SSO 2 I NMC, H 
2 ^;UiSSH 2 I NMC, CO-t;ufftJSCO I NMC, 
C02 ^;vrlSCO 2 I NMC^^:^JtA/FHESi:T 
•7--y;U^^^X{i31^5^T-»mL (1EI4#BS) , -^t^b 

o^m^t^fflv^r. ^o;^7" 'y/9 3 tcr> H2 o-=e;v 

/SSH2 0 I NMC4-^mi-'^o ^Jc^O;^^ 7^9 4T- 
ti> m5E'r-2»;^7"-;/y9 7r-fflv^-2>^m^O»eKKK 
BUNBO^^ttSLs «E<>«.X'>y9 

Tpg igmm i&^mmmB^Tp, ^y'yj:.^^^ 
-fxiN J s I ZE, mPcit%p^m\^^x<k^\,z^nn 

tti't' ^ o 

[0033] Tpg=TpXlNJSIZEX^ 
^\^Z^ 7.7" '7'/9 6T*ti. ^>:<7)Xx-y/9 7T-ffiv^^^ 

7T% ±3$L/c;^7^*yy9 2-9 6<7)j2LS-c**:)/;:Sfcil 
^fflv^rr)fLA:^'X4'O02 ^^l-^O 2 I NM, H2 ^;^ 
mH 2 I NM, CO"t;l-iS[CO I NM, C02-t>'V&C 
02INM, H2 0-t;vScH 2 O I NM=£ri:m"r^o 

[0 0 3 4] [g4i^j£is-^T';u] ^^tc. m^-mi^m 
^^x^mx^^'^'r^)^<o^m<om.f\-'^mm'tho co^aa 

S-r;^-r-yyi 00-C. ^'BJtA/FtC?ti-^»; 
^•^ft^^t 'J-vSl^^JO^^fk^R J OUKA, LJOU 
KA^f-'-y;^^t^t::J: 0*i6;5> (1118#fls) o -^j^CO;^ 



(6) 



9-7 2 2 3 5 



StlBii-^SKDROP 1 K, KDROPIH, KDRO 

P2H, KD.ROP2K {^)\^m ^.^m<r)%MXi^ 
i6tb:fl/c!®S®M»OS I OLDtCfe^K 1 . K2, K 
3, K4^m»LT*a6^o 

[0 0 3 51 ^^T% KDROP 1 Kfi. 7I^T- 

[0 0 3 6] KDROP 1 HJi. flt«2 7 1*1 tciRiP ^ tL 

ittj«2 7TaLtcJ8lffiii-;2,l:-c*^o 
[0037] KDR0P2Hti. ttjt2 7[*lti5J«$tL 

iftt^2 7Ti?l£HBt»ii-^Sr'^^o 



[0038] KDROP2Kti> 2 7F^"eU y-^ffi 

a7i%i«2 7T5fLUgiaj£i-^ft-e*)^o 

[0 0 3 9] <^co;^-r >y 1 0 2TMi. mrHlcoi^La-e^ 
*i>ibtL?tiR«1SlSM0S I 0LDO±4:*iJSiJ-t&C t 
T% ( + ) T-*^;&^ V 

(-) T*^;6-^flgiJi-^o lEt^. ;^f-yyi 0 3, 1 
0 4T% ^:^JtA/F7^^aife^m (14. 6) m±r* 

/ij '7^^*iJglJ-r.2>o «:^tLib:^7^ ';/y.l 0 2 - 1 0 4 CO 
^mz^n^ Mi«2 7l*IT'C7)RCD*TfSC0ft 1 tc:^-r J: 
^ tC4oOS:fi>ff^ffiLK. LH, RH, RKtcS^JSL. 

[0 0 4 0] 

[an 







M 1^ 1® « 2fe K 






•J - V Bit ^ 


U V m 5^- 


iiic 

A 




CLK3 


[RH] 


;tf 

7~ 




[LH] 


CRK] 



[0 0 4 1 ] #S:Sff^.^LK, LH, RH, R KStl. 

1 0 5 - 1 0 8T% Mi«2 7rtT^<l:^tL^v> 
^^fll-^YUKOU 0, YUKOUR^. mjfS;^-r -7y 
1 0 O'C^i^'btL/c^'fb^R J OUKA, LJOUKA 
^fflv^T^mi-^o -cof^. ;^'r';'yi09-112 

I^;a53^1: {-t-^mm) SUR I NUKE^^tfai-;&o 

Rm^^mLK (;^7^>7yi0 9) X*ii. ')->J&^(Dfi^ 

MLH (T.f-yyi 1 0) -Cti. mm2 7rttC®lf$tL 

r-*^/cif^. H2 t CO t(o^tft^mfm^mh't 

Rttff^^RH (y^.x'^T'l 1 1) T-(±. )5ft$K 

L. K^Z^r^mRK Uv^yy'l 12) -Cti. V-yf-^^ 

i-^o ^> Ai - A 4 Ji^?S:T-*^o 
[0 0 4 2] ^XOTsT-y^l 13-11 exits 

m^i^YUKou^nrnt. s^<X'r-;'yi 17-12 

0X% #R)£^ffi|g^#jSLrMI^2 7rtcOPj^«»»fiO 
s I ^Ulh~r^o -cof^. ;^7^ y y 1 2 1 - 1 2 4T% 



®«f®sso s I ^^kmr^ x o v^m-t^o if 

- v^'mk. A -f -7 y 1 2 5 - 1 2 4 r% 2 i-^-h 
i>rLm-r^py;^4^coo2 ^^i^i^co 2 ouTM, H2 

H2 0UTM. C 0^;l-mCOOUTM, C02^^l^S 
C0 2 0UTM, H2 O^^V^H 2 OOUTM^^RIS 
mm^^^.Lxn^'T^o lEt::^ Xf-'y"7'129-13 
2T% #J^!Sff^ig.^#^,LTiTLai:^-;^*OM#:^4.tt^^ 

;^a:55^ (H2 O, CO2, O2 ) (^^'^tt'^^'^ScNEUT 
R A LOUT^gmi-^o '-ko:>7.iryy'\ 3 3 T% -^[g] 
OfeS-C^i^/cPi^^i&MiOS I^OSIOLD^LT 
Bfi'ltL. ^tt^<*CliI<7)jgLi|frCflJffli-;£»o 
[0 0 4 3] [if - K^H] ±i&L/c>^7" y 1 2 1 - 
1 2 4 •e^Tt?:M^®^ffeKl:0 S I <Oif~ 1 - 4 

(±> 119-111 2C0'7n--^^- htceeoT^T^:Pl^o 
Z<Dif- V^mi^^X MINOSI^OSI ^MAX 

OS I ii^^o ^<^m^. m^mmnmos i -^^^^ 
seo M I N o s i«i ^^»(om±m,mtx^ 

»9> MAXOS I V^:^<7)S:^^^M'e*)-?)o 
[0 0 4 4] KmmLK (OS I OLD>0, A/F 
^14. 6) OJS'&^T):^'- mai ti. 119 11^^1- J: 0 

tz. tr^^T^ y ^1 4 1 T% m.m^nmo s i ^max 

OSIi:J:l:^L. OS I ^MAXOS :^ 



(7) 



^^mW- 9-7 2 2 3 5 



r-y-fl 4 2^I^i^t:^ OS f-MAXOS 1 tL. >X 
4 3T% :^?A®«iiJ'g' Y U K O U 0 tci" 

1 4 5 ^I3i^"C% o s I = 0 ^ L. ^X(d:^7' y/i 4 6 

iKDROP 1 K^ft«1-^o ±l£x-r y yi 4 

1, 1 4 40¥IJ^;6^V>-rtl*) [No J O^-g- (O^OS 
KMAXOSI) tcti. BR^^ffSOS I m 

[0 0 4 5] tfz^ KiiL^mm LH (OSIOLD>0, 
A/F<14. 6) OJt^cO:**- mS2 Ji. (EI 1 0 H 

^-rJ:^t::; t "f 7 ^ Ts 1 "C. pJ^^^SmO S I 

x-yy 1 5 2^cB^r% os i = o t l> >k<o7.7'yy 

1 5 3r% 84^2 7rtm^^ti;^^'; -V^^ii^LA:^' 

-r'?>iKDROP 1 H^ttSi-^o — _hKx-r 7-7" 
1 5 1T% ^^^SiOS i75-^y^;^i£ (')->&^) 

[0 0 4 6] tfz. Ki^WmRli (O S I OLD^O. 

A/F^i4. 6) (Dm^<Dif-yiikm3\±^ mi liiZ 

7FirXd{z^ t-r:^i~yzfl 6 1 T% ^1=^1^ O S I 

7^162 ^c3t^T% o s I = 0 <h ^>c<7:);^x7 y 1 

6 3r% mm2 7p^\iZm.m^tifz') y^^^tmXif:^ 

j3g;»<7)-^^^R);L'-e-rtc-e(7)t iMiK2 iT-mzmUir 
^SKDROP 2 H=£-it»i-'5»o — ±fE;^7^7yi 
6 1 T% ^^it&giO S (')y^J&^) 
tm^^tifz^^iiZU. ®«^S*0 S I CO*'- K^S 

[0 0 4 7] tfz. KJZ^MBRK (OS I OLD^O, 
AXF<14. 6) <Dm^<Oif- V^m4lt^ mi 2\,z 
7jk-tXd^z^ t-f;^^^^! 7 1T% ®»^R1:0S I 
^MI NOS I tJrkicL. OS KMI NOS I^JO^-g- 
iZ\t^ T^T-yy 1 7 2 tI^^T^ OS I =MI NOS I 
L. ^kO^^'r yyi 7 3 ^5c&PJ5:*fiJ>g'Y U K O U 
^rOtC-t^o ;?.ir-;/yi 7 4-C% ®«ftSSO S 

-r 7 7'1 7 5C^t^T% O S I = 0 ^ L. ^^(OT.^y'zr 
1 7 6T% J4jK2 7rtr'V 7"f-ffi«^(7>DRSRE;6-'*2-o 
rv>^ ^ g^I>e<7) V 7^^53^<7)-^:^--Sife|t2 7T2/lLt;SS 
JK.-t- ^SKDROP 2 K^it»1-'i>o kMT^^y 
yi7 1. 1 7 4<50^PJ^7&^V^-f:h,fc TNoJ <7)Jt^ (M 

iNosi^osi^o) \z\x^ wkmm.wo^i^if 



[0 0 4 8] [^^-t >-9-irLA:^';^ffi**JJS] ^^fcti. 11 

1 -^^vu-^^- V u^o'v^T. fl4ig2 7Titco®&* 

■t>-»f2 9 ^IrLA■r^:yx^«^=Sr*IJ^i--^,«lasrl^^.?9'1- 
'?>o tr> ;^7^7y2 0 OT. ®^^-t>-9-2 9H?3tiAi- 

NNOUi: V ^-^^^^^HSrCGH 2 OUTM^rtf^-r 

[0049] M<Xx7y201-203T% sSAi"^ 

^;l/tfcHANNOUO<ilcJ:oTflJ^i-^o HANNO 

77^2 0 4, 2 0 7 Uit^. +1±5?f>^^^C0^;V^NE 
UTR AL I NR^ffmi-'^o HANNOU>0 (V- 
>JS;5J^^^^i!l) iT^d^^g'titi, ;^x7y2 0 5, 2 0 St:: 
^1^. 02 '=e;^iSr0 2 I NRt*'ffi:^*;^^53^<7)^;VSrisf 
EUTRAL I NR^»tfcli-'?>o HANNOU< 0 ( 
y^m^i-if^^M) <0^^\z\X^ ;^7"yy206, 209 
W-^^. »; •;'-^^:a^O^;i/ifcC0H2 I NR ttt-tt**:^ 
^55^c7)-t;l/85:NEUTR AL I NR=^»m-r-?»o X 
X 7^2 0 7- 2 0 9twiDV^T. PARTti. MIK2 7 
i)-hm.^\^fzif:^imm'^y^2 9tc»EA't^Jt^*^ 

[0 0 5 0] [-t>-9-R)S-^T-';v] mM2 7T'^\.(r)mm 
v^, C:c7)i; ^ tc^^-t>^2 gcortSBT'^). fi*^2 7 ^ 

[0 0 5 1 ] ^o-b>^fRi£'=eT-vu^fflv^r®&^-t>^j- 

2 9omti=^^t^-r^^s:^^~[Ei 1 4 ikvFm i e tcTj^^n 

TV^^o C<7)j?[L31-eti. i-r>^.-r ;^ y3 0 0T% 
>-'f 2 91*IC7)iRlp?g^K<^^-t,^^-b>^f 2 9:6-^StBJi-r 
^SKDROPIRK, KDROPIRH. KDROP 
2RH, KDR0P2RK milil^JO^SlT- 
^i6^tLf-5^*t/Ka:OSR02 0LDtC^i5:K 1 R, 
K2R, K3R, K4 R=^*»Lr^i6^o 
[0052] C^r% KDROPlRKti. ^^-t>-9- 

[0053] KDR0P1RH{±> ^S-t>'^2 9l*ItI 
[0054] KDR0P2RHti. ^*-b>-9-2 9|*IU 
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[00551 KDR0P2 RKti. K^^:>■^^2 9 

[0 0 5 6] 0 1 TMi. trr[p]cO$!l3gr-* 

i6ibtt/^ffii«%Hl:0 S RO 2 OLD(7)±^«giJi-;5)C 

i:T% mmmmi^')-y^^ (+) t*^7!>n 'j*;/-^® 

^ (-) Xh^t-^'mW-t^o St::. X-r*v7'3 0 2, 
3 0 3TMi. HuiEL/jlH 1 3<7)>^x-;'y2 0 OX*n^^ 

^\}i-^o «rtL^b7.x-;'y3 0 1 -3 0 3<7)jgL31tcJ: 

A^(DES&WmhK, LH, RH, RKtC^^L. 

7 7^3 0 4 - 3 0 7 T% ^mZ^f^^W-M\z^RmWAm,0 S 

«^It:§^ (YOUKOUR=l) o S^oT. "TOlStt 

(cp-r^IiI7<o;^x«y-7'i 0 5-11 %<r>^m\t'^^^ 

[0 0 5 71 m±(30J:^HLT#RfD?FJ,^ftnq5«^®® 
l:0SR0 2^»tliL/c^^&^ Xx*;'y308-3 1 1 
T% P^^ftSa:0SRO2^f^iEi-^ V^m 
i-^o m3im. ^x-;'y3 1 2-3 1 5T% 
-tV-9-2 9:6-^b^mi->5):^Xct3O02 ^^V^fcO 2 OUT 
R, V 7^^53^^;ViJ:COH 2 OUTR, +14*';^«;55' 
;^|fcN E U T R A L O U T R ^ o 

[0 0 5 81 ^<7)f^, ^-r y ^3 1 6 ^z^^^ ^^-{r> 
•9-2 9 ;&-f?i£mi- ^ *-;x.^ft:c7)>g'It-^;v8fcT O T A L R 
^*mL. S5c<;^-ryy3 1 7 ittB:**:^ 4»^0 02 
;^?^J^P0 2 R^SmL^ lEt::. 1 8T% it 

^^a;^**xfiiSPcoH2 R=^»mi- 

^X(7>Xx ;^y3 1 9T% itm:^*;^ 4^002 if^^^B.'S. 
P0 2 RiiU *;^-^JS53^:^';^ffiJSPCOH2 RiiCOSSM 
PGDELR=^»a3L. < ;^ -r *y 7" 3 2 0 T% C:<7)?S 
P G D E L R UI^T' i: Tp/f ^ CO > tB :^) mE -r - y 
(lgll6#flS) tcXo'v^-r®[*-fe>-9-2 9«7)ai^?mEE 

r% ^Ii](7)fti3lT**i67tP^«tl®l:0 SR02^0SR 
O 2 OLD^ L-ClfitiL. ^tL^-jcHJCOftLSItCflJffli- 

[0 0 5 91 [:^f-- mS] ±^Lfz:^'ry':f3 0 8- 
3 1 1 T•^f ^ti;i)i®^it^HfiO S R O 2 (T):^--- K^jli^g 1 

-4ti. (ii7-ia2o<o7o--^^ - ^^::^^oT^ft? 

tL^o C:(7):**- mstcj: MIN0SR02^0S 

R02^MAXOSR02 ^^;i>o -^7)^^. o^«f|^K 



'^ffi53^<7)**ia^*T* »5 . M A X O S R O 2 Ji »; - 
[0 0 6 01 RS^BIsLK (OSRO2OLD>0, H 

ANNou^o) (Dm^(r>:ff-yti!imi\±. mii^zm 

t^OiZ. t'f7.i-y':rz A 1T% ®«t/KMOSRO 
2 ^MAXOS RO 2 ^JtScL. OSR02^MAXO 
SR0 2co^>&Uti. >y3 4 2 ^z^i^-c^ OSR 

0 2=MAXOSR0 2ti|S^'t^o ;^-rv*/3 
4 3T% iS«!feSiOSR0 2:*-*"7'1'-tXfii (U v 

^) t'^\^'^Mz^%\'^\t^ T.^y'fZ A ^\zm/^.X^ 
OSRO2 = 0^L. ^kcOTsT-y-fZ 4 5 "C. g^^-t > 
■9* 2 9 I*)T »; - >^53'0®^R£D:^-'*er o t^\z 

OP 1 RK^tt^-r^o ilEX-ry/S 4 1 . 3 

4 3 0*iJ^:6-%^-rtL ^) TN o J ( 0 ^ O S R O 2 
<MAX0SR0 2) tC(±. ®^iaKSOSR0 2<7?:^' 

[0 0 6 11 ttz. SJSBffiLH (0SR020LD> 
0, HANNOU<0) (r>i^^(Dif- Y^m2\±^ Hi 
8H:^i-J:9tc. i-r;^x'7r3 5 1 T% K^t/SiO 
SR0 2;5^-7'f (U y^S:^^) t tL/c^S-^ 

b 2\zm/^X^ OSRO2 = 0^Ls 
:k<D7s^ y 7'3 5 3 T% ^^-fe>-9-2 9 ^ ti/c 

-t y-^-Tffiicjtilfe-t^sKDROP 1 RH^ft»:i-^o 
-il. ±.tZy^y-yrf3 5 1T% ia«»®S0SR0 2;*^ 

[0 0 6 2] ^yc. JR!S?F^I^RH (0SvR0 2 0LD^ 
0, HANNOU^O) (Dm'k(Dif-V^W2\±. [Hi 
9tc^"ti:dic. ^T7.-r 7 7^3 6 1 T. ®^4^®1:0 
SR0 275^'/^;^<i (';->^53^) ^^iJ^^tt/c^-g-U 
(i. 6 2 ti^i;^. OSRO2 = 0<!:L. ^jfeO 

XT- V/-/3 6 3T% ®^^-fe>-9-2 9rtti®«$tL;^cU 

^T2rLtigt]K£i->E)SKDROP 2 RH'^tt^i-^o - 
±E>^'ryy3 6 1 UT. iS^^^®l:OSR0 27!»^ 
(U^y^a*) tm^^fifzm^\,z\U 
il^KSO S R O 2 <7) :;?7*- K^31(±^7t?tl^v>o 
[0 0 6 3] tfz^ jR/E-ff^.^RK (0SR020LD^ 
0, HANNOU<0) com%<Dif'-Y^-m.4\t^ Ei 2 
0(c^-r<J: ^ tc. ^-r:^-r •^'T'S 7 1 "C. qRiPfgsiKlO 

5 RO 2 I NO S R O 2 ^JtKL. 0SR02<M 

1 NOSR0 2(7):^'g-t;ti, 7. -r ^ y 3 7 2 

OSR02=MINOSR02tCK^i-^o ttz. 7.i- 
yfZ 7 3r% ^^mWA'mO -R 0 2 if ^^Mt. (V- 
>^55^) ^ii3j^^tL;'c*i^ti(±.. ^-r y y3 7 4 
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r% OSRO2 = 0i:L> ^jfe^O.X x y 3 7 5 T% 

DROP 2 RK^ttg-r^o ±15:^ x 7^3 7 

1, 3 7 3(Dm^^'^^'ffii> TNoJ (MI NO 

SRO2^OSRO2^0) tl*±. nR^i^S40SR0 

[0 0 6 4 ] [Siitt^^fJ^] 11 2 1 H^1-®Mt^.^*iJ 
^;V-^>TMi. S-ry^"ryy4 0 0 T% M^K 2 7|*10 
ia^!l*«SO S I 1 03fS®B8l*I (R 1 ^O S I ^ 

\.\) ■t-'^t^^m'^'t^o :i^-c. R 1 j±v y^fjj(7)Pi 
■r$>;E)o <>L. is^i^FSo s I 1 coB^^tS 

i|Itorv^nii\ y?.7^'yy4 0 1 \z'M^. m^i-^gH 
A Wi'&m^y ^ F L A G coMt:: J: o T g^i A IS:fei?[LS 

1 (Xxy7^4 0 2) XtiBSA^^®3Ei2 {Ts^y^ 

4 0 3) 60V>-rtL;^-^M^LT^^Ti-^o C: ^ T% g<i 

gg A = gS^MJt/M^^m 

fi^-pT. g<lA «:S^'t>5»Ci:-C% gS^*RittS:^i- 

[0 0 6 5] [g^A^^ftiai] Mji2 7rt(7)q5«» 

sso sii)m\ (om^mm^-^. f l a g = i (om^k 
TgiSA ^^^i-^ tco-rfe^o ^ogi^Aisi^aai 

T-li. i-r^xyy5 0 0T% gli A l5:^^U#-7 ^ F 
L AG7&^2T'*^:d-S^\ o t HtflUCO gH A T G COIS: 

^7&*gSAS^«lil2-C^Tt>^^;^^75^5^^=^^IJ^L. FY 
e sj X*hf\^\f^ XT^^ys 1 1 tlii<^. gig A TG^ 

ncis:^L. g1iAiS:^«j#-7^^FLAG^ 1 u-t^y 

h L/;:^. y^-r ^^5 1 3 ^(Dt^<D') v^/ 

[0 0 6 6] -^cofii. :*:;l^-^>7!i-'MttT^tT^n;& ^ 
^tcti. y y 5 0 0. 5 0 1 ^^TTv-r -7 y 5 0 2 

tiit^> l!SjK2 7rt60®l^f^KSOS iTS^-Z^xtt-e* 

^«^L. »;->i^^T-*tLti\ 7.-r y -/S 0 3 tlit 
<^^. '^n^W^-^^fzWk^nm.O S I O L D:*^y^ 

•7'5 0 5 ^I3t^r^ ^ >i>'l5ti@1iA tg=^b^ 

^liA I R/ittu y-^ffliJU*gjE1-^ (*S^a) o 

5 0 6^c^i^T^ >; *y ^fiO'^^Jox^-;/ -/iA s kr=^b? 

lii<7)iia*t»Sl:0S I 0LDU)^DT112 3 (a) 



g#.A TGS: A I R + A S KR/itf; -J '^%\Z'^1L 

1 3) > :$:;v-^>S:^T1-'S>o 
[0 0 6 7] XT 7 7^5 0 2 T% O S I ^ 0 

OS »3)i!feji2 7rt7&^'J •7-?^t^^-e*;&^^frC»i. X 

•r 7 7^5 0 4tCiS^, mi[5]i?Qi3gr^A6/ciK«1SJKfiOS 
I 0LD:^/^-7^-^7.1iT*^>^:^-55iiHCJ:oT. Itilt^ 

ReL/:::d-S56-«rW^-t-So 15111 4 ^0 U 7 

gHA TG^P/f^ft A I Lfsftt'J-VfflUl^iEI-ao t 

7 7^5 0 9 tcii-^. ->ffl--^OX^7 -/Sa S KL^ 
HUlHl<7)iSi«4^»*OS I 0LDtCfL.i:r|gl2 3 (b) 

gHATG^AlL+A S KL;'itt';->ffllJtC^^jE 

13). :*:;l'-f->^^?-Ti-'5o 
[0 0 6 8] J^±I5^.0^L;^cgSAI5:^^^Sl tiJ: >9 gli 
A TG^|S^-t^^'^O^ib;i)^lgl2 4(7)^^A-^-v-h 

icLTtt ^tc, ygA S KR, A S KL4-m)Iil«0 

ia«ftSfi:OS I OLDlifi>i:T'^^'ft^-^^cii:r% 
tCgliA TG^ l#fitC{go^i::7&-^T§>6o 
[0 0 6 9] Ji^LT^^X-r y y5 0 6, 5 0 9t* 
ii. x^-y^SA SKR, A S K L ^•r-y;Ult^m: 

Klf^SSOS I tr^SSC 1. C2*^»LT**!)>5>J: 

ASKR=C1X0SI 

A SKL = C 2 X (-OS I) 

[0 0 7 0] [gi§A^^^s2] m.Wk2 m<D^mm 

«#77i^*FL AG;6^U J:^I5^c0^^tCii. 112 5^1^1- 
g1iAS^®i3g2 7&f*fi^^tL^o Cl(7)g1lAl^^Sl3S2 
Tt±. S -rxx-y 7'6 0 0T% g1gAl^^^#7 7^*F 
L AG^ 2 tc-fe y h -^i:<7) x -r -y ^ 6 0 1 T% MiK 2 

Tfi4^t2 7rt75^'J ->t^.^T-*>^:^i-S75-^^J^L. U - 
>^^-^T*^)tL(^. X-r y ye 0 2 tciic^z^. {gl2 6 (a) 
H:^1--r-':/;V;6^^ g<g A T**)^ A STR$r^>v>l 
1 <7)M[*I^^fit::Si:T>Ri6. ^ <7) a S T R ^ g^ A T 
G^-t-S (Xx 7 7*6 0 3) o ^:KicJ: »9. ftiji 2 71*1 

(OUT. ifmk 2 7 1*1 g£ A-f *J:9t::g1lATG mi.^ 

[0 0 7 1 ] X -r 7 y 6 0 1 T% O S I ^ 0 <Dm 

•r -y 7^6 0 4 ^C3t^•C% 112 6 (b) Iw^-Tt- 7';V25- 
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7*6 0 5) o zfi^zxy). nm2 im^') y^^mx-^ 

[0 0 7 2] ClOf^. :;x,r-y'f6 0 6-C. ttiK2 7rtO 

®«t?KiOS I^-'^2 0p>ff^lEHrt {R2^0SI^ 
L2) ;6-S^^^fySi-^o ^2c7)B'T^|6ffiti. Cicogll 

A iS^ftka 2 3;)-'blil220i^SA is^isiai i -^mJS-T ^ 
^ >^*^$iJ^1->E)fccor** mfi$Lfcl]2 3 cox 
x';/'/4 0 OT-^a^-r^HlOS^^^H (R1--L1) 
J: *) feiH;6^'^<^ R1^R2<0<L2^L lOM^tc 

m^^^^^^o -f-LT. R 2^0S I^L 2iC)ttl 

y^x^ye 0 7Hii^. a^AS:^^#7^>^F l 

AG ^ 1 U-t h -;^:IllOftL3STM±> 112 2<7)g^ A 
10 0 7 3] i^±SiigL/::J:9t::> «iK2 7l^<D^m^ 

\,ZX ^\ 0 2 9tc^1-J:otc. ®«i&K»OS I 

fiisi- ^zt-^^x^. mih if 7. mYM-)} ^ A*f \z m 

[0 0 7 4] tfiiiKSS^^^kJi^] 11 2 8 RX/m 29{z 
Kmir^tX(DnmTS, TU(OitiiZX<>xmm2 7(7) 

BM^it^^^\^i-^i>(ox^^ ms 0(D9 ^ A^^- 

[0 0 7 5] t-f. m2 S(D7'Ty'f7 0 

0r% mMiJ y hm-^ mMi3 y hy^^'FFCcOim 
^ >X(07s X -7' 7 0 1 -C. 'BMiJ y Vy^^^ 

(om^^F F c tttsmmF Fcot co^d f f c ^^^m 

■ :i(DDFFCi)^-l X^:h:^-^i}-i^zX^rm^^i3 y 
n^J-y VUM (DFFC = - 1) r**tt{^. 7y'yy7 

03^IJt^r% ^'1'a:j^7'^> h'7^i>*cs, CM^*tc 

^jfe<7);;^-r 7^7 0 4 tcr. >^ 2 9 co^ffi^j R V 

TS=^0. 45 (V) iiJt^L. RVTS>0. 45> 
^t^mi^t}RVTS(DE.U^-f<yV{zmfl{t\ 
y7°7 0 5 t^jt-i^. ^-rA:^;^> h -7-7^X5 4- "0" 

[0 0 7 6] >X(OX'ryy'7 0 6rMi. HI 7 (nT.'ry 
-fS 2 0Xn-ihLfzmm't>'^2 9C0}tfem^jR VTM 
^0.4 5 (V) titmL. RVTM>0. 4 5> o$ 

^7 0 7 ^cit^r^ ^^Ai3^> hyy^*cu^ "0" 



"1" r**.S,^-5:6^^W^L> C S= 1 T*$)ti{f. 
vy7 0 9 tCii^. ||mt;RVTS;6^'J->;ii-^'; 

^ GCS^Mi^^yryf-t^o sEtc. j^-r y/7 1 

0T% ::<7):5^^A:^'^>:$^CCSC0tttc^^D4'*^L 
'M4:*^:' h^S^f^^^C*mlJRVTS:6-'U->:6-^bU 

[0 0 7 7] ^A(07.'r y^7 1 1 Tli. 5^ ^ A :^ > h 

-C*^;&-S:d^^*iJ^Lx CM= 1 7'f y'f7 

1 2 ^c3i^T^ ^^mtjR vtmtJ/^^ij ->75-^> v -f— ^ 

CCU^lii^y Vryzfir:ho MU. >^-r^;'y7 1 3 

T% :i<o9 ^ J^ij y > ^ ccu(Dm^^'^^DimnL 

•B^l^:^':' ^^S^mC^i^m:^JRVTM;il-''J->;^-^b 

[0 0 7 8] :Z(D^k. ;^-r y 7^7 1 4T% Mjt2 7 
tmt^BA I R I TU^^X^tlJ: ^Mlhi-^o 
B A I R I TU = T S/TMXE (E : 

[0 0 7 9] ±S:tCi: »5»m$tt^«IK2 7 

A I R I Tuii. mm2 7 (DWizm^m^Miizn^ 

iA^^m(Ojt^xh^o >X(07'Tyy''7 1 5 T% SI^EO 
V->^^^7)S:^nR^SMAX0S I ^MAXOS I O 
DK^M^it^BA I R I TU^»tt^t)-^T»aiL> 

U y '^J&»(Dmi^m.m-MM I N O S I I N O 
S I ODtZ^g^Mb^B A I R I TU'^SKt^^iirT^ 
m-r-^o C>rr% MAXOSIODti. «fp°ofi4<«-C<D^ 

^8g«m<o ^) - >f&^(om±m,mmx^ m i n o s 
lODti. m^nmmx<o^^mmk<o^)->m,6^(Dm± 

-fitZ^)V-^>^i^T't^o 

[0 0 8 0] ^l^mm^ikXi,fl\I. X-f u/7^7 1 7 tz^t 
^T% mmmt^BAl R I TU<:0^'(b^-T/f^fEHrttC 

^ 7^7 1 8tiit<J^. MSI^'fkS'&DETER lO^^X 

DETER I 0 = MAXOS I/MAXOS I OD 
[0 0 8 1 ] C.IT% MAXOS It±. mffi<7)';->^ 

^(Dm±m.mmx^y). maxosiodi*. m^Mm 
x(o^^mmm(D >; - >m»(DWLi^m.mmxi>:ho ^X(o 

X-r ';/y7 1 9t:% telK^'fbK^D E T E R I O^Wi^ 
(D^itn^mF ti:t^L. DETER I O^FT-afetL 

ti\ mm'i^ittm^^ti^o i^i±(D^m^zx^. det 
ERio^F (to^^^fc:) (D^m^m^mm^\^^fz^ 
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[0 0 8 2] [^mitmm] mmLfzm2 2Xim2 5 
^E^jPMs ^>i^>m^sci^ e^(Dm^^M^^y ^- 
^^m^^-WL^(r>m'k\.Z\t^ ^mffljE^I^FAF* 

[0 0 8 3] '7>f- K/N'v/i^^^f^i^-'^jILrv^^^i'g'tc 
(i. X-r •;'7'8 0 4 T% Hfr^L?'clil2 2X{±1I2 5 

F^^mi"^ (Xx-7 7^8 0 5) o ^(O^ik. Xx-y:/8 

TAU = TPXFAFXFALL (FALLlftfe 

[0 0 8 4] 1113 2 (i. -^^mm^zxh-^ 

mit^m t 'i^^<D^m]tmm t ^n&Lxm-r ^ >f a 

^-hxh^o -^^mmmx^t. mmKfZ^'^rji^^m^^x 

^^fflrtt^W* ^<t^tcgs;i (g«^«feJt) ^^^i- 

>S) jzdt^LT'cOT^ t^^^^hit^LT. i^fm>5r;^^^<7)';- 

[0 0 8 5] i;x±mmLfzmmmxi>i. m2 2(obw.a 
frcisv^-c. A-T-^y 0 2 - 5 0 4-r% 

2 7 l*l<7)ia^ffeKS0 S I , OS I 0LD<7)iE*tcJ:o 
y^SASKR, A S KL^q&^I^KfiO S I OLDtC 

0 6, 5 0 9) o 

10 0 8 6] ZflitZML. ms SRXfms 4 l^ZTTsir-^^ 
^(Om-ti&JfiM ( 2 ) Xi±. X 7- 7" 5 0 2 a - 5 0 4 a 
T% K^-t>-9-2 9 0miFmERVTSUJ:oT'j u/-^ 
/';->^*iJSiJi-^<?:*H. ill A TG<7)>^^^;^'/Sa 
SKR, A SKL^®?^^r>^j-2 9<7)m^3mERVTS 

0 6 a, 5 0 9 a) o -tiJ^:i.^Oi?(L]ll±. HUi£L7t:[iI2 

[0 0 8 7] tfz. ±mmmMmxit. [u 2 k ii 2 2 



i^zrm^^ <'^^zi&m^nmo s i ciscrg^^^^sttA 

5. III3 6 tc2oO|tJSpgSr^LTV^^o r^a. -^OJg 
112 1 CT«ff^tL^ttjit^,^fl^tifi^d'i:^il:?!»^^ 

[0 0 8 8] H 3 5 {ZTTk-rmM^m ( 3 ) XU. El 2 2 
0 0, 5 0 1, 5 1 1, 5 1 2 ^^B&-t^ 

A TG^IS^-f ^ J:9t^LTv^.S,o i^. 113 SO^n- 
^•V- hO^X-r y y(7)ftia(i|li2 2 tmCXi>^tztb 

[0089] tfz. 1136 Km-tmmjf^m ( 4 ) x-ti. 
smA^^^m^mn^ti^t. t-rj^y^y-fd 0 o^z 

X^S^mmWSO S I '/)^0&.±^^^:^^X^mit:^'') ->i)- 
OS Xf- 7^9 0 1 

^x^iizx ^nthLx:^^m^i^T-ri>a 

A TG= A TG-C 1 • OS I 

[0 0 9 0] tfz. y^i^y^d 0 oi>zx^m^mos 

ti. XT--;/y9 0 2 Uil^. @<i^«f$it A TG^^^ft 
KSOS I izfZ^CX>X^{zX ^MlhLX^^f^m^^Ti- 

^ o 

ATG=ATG + C2* (-OSI) 

^j.±(Dmm^Mn-i'^^t^zx^. ^m^ntosikz 

f:L^CX<O^E1^.^m}tA TGi:^^'t^Xd izLXi>B, 

[0 0 9 1] &.±umLtz^mimmx^t. mm2 7(o 

T'ot\^z$^Wi-t ^T^^-^ t LXmm'^>^2 7 ^ffiv^ 
tzHiK ^m^t-ty^ (A/F-fe>Hj-y ^m\^^^2:^i,ZL 

^ nr ^ .h {i^^m :^'x (o^mit tci^. d ^ r ^ 
L. i'fW)mj±:^'mu^fLx^^^j:\^^t^i,z{mihify^<o^ 
y:6-xiht}t'mn-t:h) mm-ty-^tLxm'fi-^o 

[0 0 9 2] JaT> mm2 7 <DTm\>Z^mit'^>'^^m 
mLfzmmmm (S) tcov^rii!3 7 7!;^I14 4*#BS 

Lxm.mirz>o i:iT. mm2 7 (DTm.(D^m^t>-^^ 

^^j:^^6i'i»z^\^^x<D^um'r^o 
[0 0 9 3] [Tm.m^mit^y-^irLXifyf&mm] 
ms 7 (Dyu^^^ - hi,z&^\^x. Tm.w\^mit^> 
"^^fZ^Ai-^ify^&^^m^-r^fsim^m.m't^o t 

-r. yy^y^i 2 0 ox. Tvtm^mit-^y-^i.z^^LXi- 

hify.^^(D'} - y}SL^t V y^J&6^t<D^^y >X^W 
'^'fhfzib(D')->&i;^/') y-5^jSi5^0^fiJ-t;i-S:HA 
NNOUi: U •y-^StS'^^^iiSCOH 2 OUTMSrit^-f 

O 
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[0 0 9 4 ] ^ < X ;^ y 1 2 0 1— 1 2 0 3 T\ 

^f9^JV»HANNOUCOfflUJ:or#lJ^i-^o HAN 

7.x-;^ri 2 0 4, 1 2 0 7lCii^. 7,^^(0-^ 
;VS:NEUTR AL I NRS:^£tii-2>o 

[0095] tfz^ HANNOU>0 {') - > 
m) <r>%^V^\t^ ;^'r-;'y 1 2 0 5, \20 2>^Z^^^ 

02 ^;U©[0 2 I N R t 4'tt**:^^5^<^^^l'8fi[N E U T 
RAL I NR*»mi-^o -15. HANNOU<0 ('J 
y^^6^i)^^M) <om^\z\±^ 7^1206, 12 
0 9 'J y ^^53^<7)^;i'ScC O H 2 I N R ^ 
*":^^:&^^^^i$NEUTR AL I NR4-»aii-^o 

;^'r;''/1207-1209 kiSV^T . PART 

[0 0 9 6] [T^fflj^m-fe y-^-m^iffi^] mu%m 
mm (1) TMi. M<«2 7 0TrLnisa^tL/j^^-t> 

mmKm'er)i^^m^^x^ibfzmm2 irmzma^ 

Mi«2 7Ti?fLU»fLm^^27fLai:^';^S6;«-*C0 

RA/FM= t AXF • (1 - e 
R A/FM= t A/F • (1 ~ k 

[0 10 0] CC:r% ktimeL - >m(0—:kmti^ 
O^^ISc. knamasiL li U - t L^^T-^^o 

1^. (2) ^\±-mz^j:tLtl!kmtm^il^X^^^i>:^^. tii 
f Lftiait-^iCiltLOll^^^^. (1) 

[0101] --n. mJfS^ -r 7 y 1 3 0 0 -C% O 2 I N 
R^O ^^ijaff^tt/j^-g-Uti, 7^1 3 0 4 tim 

C OH 2 INK (113 7C0Xf-7 y 1 2 0 9T-ffai^tt 
fz\m T^^O J: *):^§v^7)-5:^i-T% TitffliJ^^^Jt^r v^ftc 

COH2INR>0 C; yf-) >^ir'y T'l 

3 0 5tziiAT% »; *3^m-t- 

R A/FM= t A/F • ( 1 - e 
R A/FM= t K/¥ ^ ( 1 - k 

C:C1T% ktimeR U y f-^<7)-:^>:altu^<J0Bf k 
namasiR ii U 7^B#co^i L^I$cT*$)'^o 
10 1 0 5] ttraiL^^j 7.^7^1 3 0 0 y 



[0 0 9 7] HIS 7<0 7n-^-v- h (cSo'v^TTaifflll 

^'Bit-fe > -9- m * ^ *[LS<7)rLn ^ o 

1 3 0 0T% TrLlPJJ^Mi:b-t>-^f ^::i;tA 
1-^02 ^;^IS0 2 I NR (li!3 7<7)X-r y -/l 2 0 8 

0 2 I NR>0 (r>^^\z\t^ 1 3 0 

1 »KA:^*;^*OV->'ffi:a^iftjK^^S:tcj: 

»J->^55^SJK=0 2 INR/ (NEUTRALINR 
+ 0 2 I NR) 
[0098] ^>rT% NEUTRALINR (i. 11137 
y 1 2 0 %X%^^Mz^'&if7.^5^(n^)V^ 
r-ab^o -e-LT. ^^0;^T-';/7'l 3 0 2T% ^a**;^4' 
CO ^ j - > ^ Jt tA/F^j^»-t;&-r-r 

;l/L [113 9 (a) #HS] 1 3 0 1 

[0 0 9 9] ^^(OT.i-v'fl 3 0 3T% <rcO^:^Jtx~- 
t A/F ^^-^;fc31tL,^.®r-«i3i LrT^fiO^m 
-ir>-^j-<7:)m;tiit^1tR A/FM^fftBi-^o -^>:iltL,?. 

(P^LTti. (1) ^Z*± (2) ^coV^-rtLTl^-^ffi- 

-ktimeL ) ( 1 ) 

namasiL ) R A/FM • knamasiL 

(2) 

V -J^^^m.^^C0Yi2 INR/ (NEUTRALI 
NR + C0H2 INR) 
[0102] «rc:T% NEUTRALINR ti. 1^137 
0;=;-r'yyi 2 0 9-C»m^:Kfc*14:<f;^^«'C0^;i/S[ 
■C*^o ^ LT. >feOy^-r 7 V' 1 3 0 6 -e. itA:^';^'t' 
(O'] ^f-g<;53^SJS:d-'b^Mit t A//F^m»i-^x-•7' 
;^R [113 9 (b) #BS] ^rfflv^T. 7.7"-;^yi305 

t K/Y^-^^ho 

[0 10 3] ^<?)X'r y 7^1 3 0 7T% ^t^^^Jt-r- 
y'MI t A/F =^-^>:ilti.^.®T'^SLrTirLfiJ^*Sit 

©i: LTii. ^:fec7) (3) ^Xii (4) ^(D\^^-fM-^m^ 

[0 10 4] 

-ktimeR ) ( 3 ) 

namasiR ) +"1911 R A/FM • knamasiR 

(4) 

7^1 3 0 4<7)v^-rtl-ei TNoJ h^l'^^Mzm^. o 
^-g-tcii. 7.^-j-r\ 3 0 8ti3i«^. Ty^1M^:^J:b-t > 
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R A/FM= A/F 0 • ( 1 - 
RA/FM=A/F 0 • (1 - 

rclT-. ktimeN tiX h ^^WFC7)-^iltL*08#^&. 
knamasiN V ^ ^f^<D^j:t L^.^X-^:ho 
[0 10 71 :i(DX')KWiXif::^^»MiiZiZ^CX->Xm 

[0108] mmm-^mm^'] m 4 o Rx/m a i \z 

3 8<7)Xx*yy 1 3 0 3X^&^LfzTm.m'^m,it'^>^ 
<D\i^l3m^mRA/FUt%mt}'RAXF S^^V->tt 

Is^^'b@^f^'^JtA/F 0 ti5Si-^ir*^7:>Bf Tb^t s, t 

[0 10 9] t-f. [g]4 0<7);^x';/7*l 7 

0 0 T% mmio y Yyy^*FFC<D 

tt) ^OXT^ yyi 7 0 IT-. J^^Jt:*-;/ b 

-7 ^ ^'OJl^li^lF F C ^ mj0ffiF F C O ^ OHD F F C 
^^mU. ^<7)DFFC7J>^- 1 t:*)^:;6-S:*HcJ:or:^ 
-y hS*S"C*^;6-5;Ji-=S:*iJ^-t-^ f- 1 7 0 
2) o m^ti y htim (DFF 1 ) X^fi\f^ X 

•r 1 7 0 3 ^Isi^tr. ^^-fA:*'^>h'7^^'CS, 
CM^*ii^^A:^7'^> h4^T-*;5i t^^i- "1" \,z 

i^^i-^o >^c7>XT--yn 7 0 4 T% Tmm^m^t-^y 

■^O^tb^JRA/F S^gH^^^JtA/F 0 ^itSL. 
RA/FS>A/F0> -^t^m^t^RA/FSii^') y 
^m\z^n\t. y y 1 7 0 5 ^^2^i3^> 
yyy^^cs^ "0" tiy-t^hi-^o 

[0 1 10] ->c<7);^7" y 7'1 7 0 6-eii. 113 8<7);^-r 

■yyi 3 0 3x-i[mL/cTffifflij^«it"t>-9-o4i^mii 

RA/FM^S1§^mA/F 0 ^Jt:S^L> RA/^FM 
>A/'F Oot t)S^milRA/FM;6^'M -y-^fijic^:}! 
l^. X X ^ y 1 7 0 7 umA.T% iJ'^Ar^'^VhV^^ 
CM^ "0" ll^J-b y M-^o ''k(07sy- y y 1 7 0 8 

^^rt^r^-r "1" xh^-h-'St-^m^l^. CS=l"e 

A:|XJ±\ Xf-^yi 7 0 9 Hm<i^. ^m^jR A/F S7i?< 
- g^^^mAXF 0 tciti"^ S T<7)B#rBl 

T S ^ > V-f^ ^^JUij^y^CCS^lio^yY 
Ty^-fho St^. x-ryyi 7 1 0T% i03^-fA:* 

mz%^-^ RA/FSi)^')- y-^mii^h^nmm^A/ 

F 0 kzm'^htX<r>nmT S S:^a6^o 
[0111] -^(7):^ x y y 1 7 1 1 -Cti. ^ A 't? > 



/FM^»mi-'So -^^iltimOt LTIi. ^^CO (5) 
^Xli (6) ^cOv^-rtL;6-4-fflv^tLtf^v^o 
10 1 0 6] 

e-ktimeN ) (5) 

knamasiN ) +l5li]RA/FM- knamasiN 

(6) 

"1" Xh^i)-^i)^^m^L. CM-ir-$>n(f. 
v/T^l 7 1 2UiiA.T% m^^tiRA/FUi)^'} 

m-ti-h^^^m^A/F o\zmir ^t.x(onmTuiii 

-^o Mt::. :^<.7^^yi 7 l 3T% ^ i^ii ^ > ^ C 

cu(nmz^^T>^mn\.x. m^^j y v^^m^kizm^ 

mtlRAXFUi)^^) - >ikm:^-h Summit AXF 0 
iii- ^ TC7)Sf Pe^ T M ^ ^ o 

[0 112] :z(D'ik. -^T- y-fl 1 1 4T% flt<K2 70 
^fi^^-fk^B A I R I TU*>^S:m: >)»m"t^o 
BA I R I TU = TS/TMXE (E : ^Sc) 

[0 113] ±^liJ: *)«ai^n^M/^2 760#g^^<k 
^B A I R I T U (i. fiilK 2 7 (ft:^^ 

a) ^c:^^-r;Z)^l:S§l:<7)it^T-ab'2)o ^cox-r^y'T'i 7 
1 5 T% u - y^^<D%,~kmMmAAy. O S I ^ 

MAXOS I ODtC^S^Yb^B A I R I TU^rffl-tt^ 

fy^X%)^ L> 3Fl:tt(7) V y f-^^OS^K^SM I N O 
S I ^MI NOS I ODH^fii^'fk^B A I R I TU^ 
#tt'&*?ii-T^m-r'2)o C^CIT. MAXOSIOD*i> 
^^n%mx<ry^^mmk<r) 'J - >^^o«:^ia«gTfe 
. M I N O S I O D ti. m^unM.x<r>^^^mk<r) V 

->^«^OS:^®«ST-*'5)o X-r-yyi 7 1 

6T% j:-> v>?^iP*7aT h w7!i-'8 0 t:m±. oj*}^ 

P$ o ^ ifr ^ -r 2^ ;^ - > ^ «?.T -r >5> o 
[0 114] ^^Bg^f^T-*ti.i^. ;:^"r -y y 1 7 1 7 
it^T^ Sl^'fb^B A I R I TUO^ffc:;&-'m^SEHl*I 

;^ X 7 -ri 7 1 8 tcm^> ftfe«^<bg^D E T E R I O 

DETER I 0 = MAXOS IXMAXO S I OD 
[0 115] ^Cr% MAXOS ni. 3Egft<7)i;->^ 
:^OS:^®«mT*>}. MAXOSIODti. a^p°pfiiiK 

7.-r'y:?^l 7 1 9r% jftjK^^fcjS^g-DETER I O^W 
^O^fbflJ^fiF t Jt^L. DETER I O^F-e^tt 
ti\ fi4i^^fe'(t^*J^^:h.^o VX}L(0^mzm^ DET 
ERIO^F (te^^^^t) C04^t,^7!i-'B^^llIIS^i/>;Aj^ 

\z. wim\zmk^\thm'^^f\^. m^^y^rz 7^.^. 
il^^xm^^mi-^ (^f--y7*i 720)0 
[0 116] mmKiiL^'^rJ^^^v ^-^miE] 114 2 

^SMAXOSI, M I NO S I ^^lE't'&ag^r^L 
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TV^^o 114 2 ti. 114 \<r>:^'T -j:'f\ 7 1 

fifz U - >ffi5}^OS:fei»^gM A XO S I SrTfeoS:-^ 

t&JE-ti> (Xx'^r 1 4 0 0) o 
[0 1 1 7] MAXOS I (i)= IMAXOS I (i) + 
(a-1) -MAXOS I (i-1) I /a 

^^r% a\±^j:tL^M. (i) li^0M> (i-1) \±w!^ 

SMAXOSI*±. 119 CS^-T:^- Kj3kSUfflv^^>^x 

[0 1181 — 114 3 114 1 <50;^x -y-T'l 7 1 
5 -cwm ^ ^/c »J -7 f-gt5^o«:fciRgSM I N O S I ^ 

NO S I ^^JE^^ (T.T^yyisOO) o 
MINOSI(i)= iMINOSI(i) + (b-1) • 
MIMOS I (i-1) I /b 

> •^^^3^^0S:to^*l:M I N O S I ti> H 1 2 H^i" 

10 119] [^^itSiK^]] ^m^mmi±. ie]4 4 tc^ 
T«st7tfi*<st2 7oiR«piaasos ii)mmmw^\iz 

o 

[0 12 0] ^^cOXx V 7^1 8 0 2TM±. ^^-t>^f 

< X -f 7 y 1 8 0 3 T% K^-t R V T S tC» 

sizm^'^^x^mxTG^Wi^LxfTio 1122 

L/cfii^2 7(7)®«»!S40S I U^o*v>Tg1gA TG 
[0121] ;^ -r 7 7^ 1 8 0 0 T% iKSP^^gftO 

tct±. 7.x'yyi 8 0 4tCil'i^. T«ffl^«it:-t>-9-tc 



[0 12 2] ^cOXT^ y yi 8 0 5X\t^ TijfLfO^:^Jt 
-feV^fmtlRA/FS^gc^ii^. «5!<Xx u^yi 8 0 
«*jKS:^^S*ml^L7^^1I4 0St>*114 i c^i* 

mM^mMitw^^m^^^xn^-tho -of^. 

^yi 8 0 7T% mfiEL?l:114 2^Xfm4 3 tz^i-giiR 

NOS I ^1^iEt*^o -etr. ^Jk<7)Xx y n 8 0 8 
T% »2 0^^JtSiJffli^*^f-r'£>o c:60®2O^m©J 

[naoK^^gi^] 

[HI] ^^^<o^nmtf:mMmm^7r^irfy::iyi7m 

[112] :$:f&H>^0*«^^ (1) ^*i-J^>v>SlJ«Pv 
X-rA^#:<7)^H&1t^ll 
[US] SLA:^'X-=e;P!grf^©;v-'^><7)ia310S£:h,4-^ 

[114] i?i£A**x<7)^:^j:bA/F<h#gc;5^<7)?MJKi:^OM 

^*^-rii 

[US] mmK^^'^7'M^n)^-f'><o^m(D^fi^7r- 

-^yu-^^- Y {^<D 1 ) 

[116] mmK^^'^7'M^n>^-'^>(0^m(0mfii:7r. 

[117] m^K^^^r)v\^n)^-'f-><r>^'^(r>m.fi^m 

[US] m.Xif:^<0^m&P./¥ t') y^\SL»mmR 
J YOUKAt ->JS*^'fl:^L J OUKAiiO^^ 

[119] Kj!!k3Sl <7)ati^^-r*7n-^^- h 
[Uio] if-v^W2<0'^LK^7r-'ty'^-'f-\-v 
[nil] if-Y^W2(o^^x.fi^7r.'ty^-'^^-v 

[1112] if-V^m.A<OWLfii7^'i'y^-^'sr-Y 
[HI 3] m.m'ty-^\zm,X'thif:kiSL»^m^irh^ 

[1114] -tr>-tS:S^T';V7g^;u-f-><7)^a<7)5£n 
^r^-r^n--^^- h (-!-<7) 1) 
[015] >'*f;£lS>^x;^?tS>'i--^><?^iJlta<5C>e^n 

[HI 6] K^-fe>^fiiS^lSiEP VTMt PGDELR 

[1117] if- v^m\<o'M.fi^7f^-fy'^-f-\-v 
[HIS] if- Y^m2(r>m.fi^7f^-tyr2-^\'-Y 

[HI 9] if- V^m3 (Dm.fii7r.-t y u - ^ \ - v 
[112 0] if-V^mAcoWifi^TT-iry^-'f-'^-Y 
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[m2 1] mm^BM^)^-'¥><Dmm<r>'&ti^m'ty 

102 2] g<S;ilS^«tSll <75«lao»EtIS^^i-7^- 
•^^- N 

[112 3] >^^-7yi:A SKR, A SKL^fiSJSrtqRS 
[112 4] SKR. A S K L «- 152.^1- ^ 

[112 6] ;/yi:A SKR. ASKLtmi^^^m 

[112 7] ;<^';'-ySA SKR, A s K L ^-iJi^^l-^ 

[112 8] mm^mmm^j\^-^>(omm.(omtii7r^ 

[112 9] mm^mmitm'&)i^-^><r>!sim<Dmfi'^7^ 

[113 01 mm^Mm^t^m^-r^mm^mmir^fzib 

[113 1] ^m}tmm)i^-'^><Dti!}im(Dmix^m'ty^ 

[113 2] :^mmm<Dmm^^^'^^ttmLx^s-t^ 

[113 31 :^^m(7)mmfm (2) tii3tt>i>gif ai^^ 
ton 1 (D^m<Dmfi^7j^'ty^-f-^r'- v 

mtiR VT S ^<7)M^^^-ril 

[113 5] :^^m(Dmimm (3) ni3^t^g^A^^ 
[D3 6] :^^m<DmmMm (4) ti:fett^gii/ii5^ 



[113 7] :^^m(7)mm5f^m (5) ^ciott^Tj^iuj^*?* 

[113 8] T»i^ffi^J^m^r>•^tcoai:tl^'^tSt-^^2^^a<7) 

[113 9] (a) tiTrLfJJ^;^Jt^>-9-lC2SAf ^5<7*X 
•r;VL=^mit:Wtc^i-lI. (b) tiTSLfflO?gi^Jt-t>-if 

[114 0] ®^.^»^'fi:«^;i--^><7)toa^7)ritL^^ 
i--7D--^^- h {^<r> 1 ) 
[114 U Sii®^S^fl:ii^;v-'f->60«t3l<^^ixS-^ 

[114 21 Mi«JS:cD^T';vo/N-^>--^MAXOS I =^ 

t^}E-t^^m<D^Lti^7j^i-y^-'^^- V 
[114 3] fiii«JS:fD't7";i'<;o/x°^^~:$^MlNOS I ^ 

[114 4] ^i^JtSiJffl);v--^>cr)^i|co-iJStL=^^i-yn 
[??^oi^^0^1 

2 6--J^^^W. 2 7-gt^.. 

2 9-mm'^>^ mt-t>-9-) 

2-Jl^^aK. 5 3-M^. 5 4 



Ms 



7-Pi^^«I±:^J-t > 
2 8-^J^J:b-fe>-9-. 

s 3 o-s^-Mam 
5 1 "'{^mm 



5 -B^^ftglJi^^^. 5 6-g1i^:^J:b^^ 
5 7-Ta-b>-^^> 5 8--fe>^fmiJffi^#S. 
5 9--eT-';v^l^IE¥S> 6 0 -fi*^^l:*iJ^^S. 6 1 
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